
US 20090032326A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2009/0032326 A1 

Kim et al. (43) Pub. Date: Feb. 5, 2009 

(54) NAVIGATION SYSTEM Publication Classi?cation 

(5 1) Int. Cl. 
(76) Inventors: Edward Kim, San Francisco, CA G01 C 21/34 (2006.01) 

(US); Chu Hee Lee, San Jose, CA G06F 17/30 (2006.01) 
(Us) (52) U.S. Cl. ....................................... .. 180/313; 701/213 

(57) ABSTRACT 
Correspondence Address: 
KENYON & KENYON LLP In a navigation system, e.g., for a motor vehicle, for deter 
ONE BROADWAY mining the route from a location of the navigation system to 
NEW YORK, NY 10004 (Us) a destination point, the navigation system includes an output 

device for outputting the route and/or a direction indication 
that corresponds to the route, and an input device for inputting 

(21) Appl' N05 11/890,025 the destination point, graphics or images of selectable desti 
nationpoints being representable for the input of a destination 

(22) Filed: Aug. 2, 2007 point. 



Patent Application Publication Feb. 5, 2009 Sheet 1 0f 5 US 2009/0032326 A1 



Patent Application Publication Feb. 5, 2009 Sheet 2 0f 5 US 2009/0032326 A1 

(5) 

31’\\_, 30 

FIG.2 

I: HFF Header 
0th IFD for Image Width 

Primary Image 
Data 

||||||||||||||| u 

Exif IFD Pointer 
GPS IFD Pointer 
Next IFD Pointer 

....V0|ue of 0th |FD..... 
Exif IFD Exif Version = 

(Ex't PM“ T09) Date ?me Digitized 

(GPS Info Tog) ............... .. 

....Vo|ue of GPS |FD..... 
1st IFD for Image Width 

Thumbnail Data ............... .. 

V 

............... u 

.0 2 3 Q 5 8 co m 
M M 

F | G _ 3 Data Strip 2 



Patent Application Publication Feb. 5, 2009 Sheet 3 0f 5 US 2009/0032326 A1 

44 45 

11 

FIG.4 



Patent Application Publication Feb. 5, 2009 Sheet 4 0f 5 US 2009/0032326 A1 

53 

otit de: N 37 Degrees 52 Minutes 46 Seconds 
gitude: W 122 Degrees 16 Minutes 9 Seconds 

| Show M0p\| 
/ \ 

\54 

K [.0 1C] INFO ][ RADIO ][ CD 1 [ NAVI ][ MAP JGEy 
I 



Patent Application Publication Feb. 5, 2009 Sheet 5 0f 5 US 2009/0032326 A1 

1 NAVI ll MAP IDLEi/J \[EUl INFO ll RADIO II CD I 

LE9 CM INFO )[ RADIO ][ c0 ]%6LNAVI ll MAP 1C] Kg, 
FIG.8 6° 



US 2009/0032326 A1 

NAVIGATION SYSTEM 

FIELD OF THE INVENTION 

[0001] The present invention relates to a navigation system, 
e.g., for a motor vehicle, for determining the route from a 
location of the navigation system to a destination point. 

BACKGROUND INFORMATION 

[0002] Us. Patent Application Publication No. 2006/ 
0164412 describes a system for 3D-navigation for motor 
vehicles, Which includes an arrangement that combines a ?rst 
motor vehicle and an environment scanner to generate a 
three-dimensional image of an environment of the ?rst motor 
vehicle or at least a part of the environment of the ?rst motor 
vehicle, as Well as at least one second motor vehicle and a 
communication connection betWeen the ?rst motor vehicle 
and the second motor vehicle for transmitting to the second 
motor vehicle the three-dimensional image of the environ 
ment around the ?rst motor vehicle or at least a part of the 
environment around the ?rst motor vehicle. 
[0003] European Published Patent Application No. 0 875 
730 and German Published Patent Application No. 698 15 
940 describe a map data display device for use in a vehicle 
navigation device Which has a data-conversion device for 
recording points of map data according to a map, from a 
vieWpoint through a vieWing line that originates from the 
vieWpoint and has an angle of depression With respect to the 
plane of the map; and for perspectively projecting the points 
of the map data onto a vieWing plane, Which is ?xed perpen 
dicularly to the vieWing line and is a prede?ned distance from 
the vieWpoint, in order to generate map display data. This 
produces a bird’s eye vieW of a surrounding area. A naviga 
tion system having a bird’s eye vieW of an environment is also 
described in French Published Patent Application No. 2 634 
707 as Well as in the document “autoconnect 2005,” Verein 
igte Motor-Verlage GmbH & Co. KG, Leuschnerstr. 1, 70174 
Stuttgart, Germany, pages 18 and 21. 

SUMMARY 

[0004] Example embodiments of the present invention may 
improve the operability of a navigation system. Example 
embodiments of the present invention may facilitate the input 
of destination points into a navigation system. 
[0005] In a navigation system according to an example 
embodiment of the present invention, e. g., for a motor 
vehicle, for determining the route from a location of the 
navigation system to a destination point, the navigation sys 
tem includes an output device for outputting the route and/or 
a direction indication that corresponds to the route, as Well as 
an input device for inputting the destination point, and graph 
ics or images of selectable destination points are able to be 
represented for the input of a destination point. 
[0006] An output device may alloW an optical output and/or 
an acoustic output of a route and/or a direction indication that 
corresponds to the route. An output device may be a display, 
for example. An input device may include operating elements 
such as buttons, rotary sWitches, etc., or similar elements. An 
input device may also be, or include, a touch panel or a touch 
screen arranged above a display. If the selection of graphics or 
images is greater than displayable simultaneously, then 
scrolling through the graphics or images may be provided. 
[0007] A graphic or image may be geocoded. Geocoding 
indicates, e. g., that the coordinates of a point on the earth are 
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assigned on the graphic or image, as illustrated in FIG. 2, for 
instance. The graphic in FIG. 2 is assigned the coordinates 
370, 53 minutes, 46 seconds northern latitude and 1220, 16 
minutes, 9 seconds Western latitude. 
[0008] The graphic data of a graphic or image may be 
stored in a data ?le together With a geocoding. The graphic 
data of a graphic or image together With a geocoding may be 
stored in a data ?le in EXIF format. The graphics or images 
may be displayable sorted by categories. Categories may be, 
for instance, hotels, restaurants, monuments, etc., or similar 
things. HoWever, categories may also be transmitters or 
authors of particular graphics or images. 
[0009] The navigation system may be assigned a camera for 
recording an image of an environment of the motor vehicle, 
and a device for creating a data ?le including the image and a 
geocoding that corresponds to the location of the navigation 
system or motor vehicle. 

[001 0] In a method for operating a navigation system Which 
includes one or a plurality of the aforementioned features, 
e.g., a navigation system for a motor vehicle, for determining 
the route from a location of the navigation system to a desti 
nation point, graphics or images of selectable destination 
points are displayed. 
[0011] The graphics or images may be shoWn sorted by 
categories. 
[0012] A motor vehicle may be, e.g., a land vehicle that 
may be used individually in road traf?c. Motor vehicles, 
hoWever, are speci?cally not limited to land vehicles having 
an internal combustion engine. 
[0013] According to an example embodiment of the present 
invention, a navigation system for determining a route from a 
location of the navigation system to a destination point 
includes: an output device con?gured to output at least one of 
(a) the route and (b) a direction indication that corresponds to 
the route; and an input device con?gured to input the desti 
nation point, images of selectable destinations representable 
for input of a destination. 
[0014] An image may include a geocode. 
[0015] The navigation system may be con?gured to store 
image data of an image and a geocode in a data ?le. 
[0016] The navigation system may be con?gured to store 
image data of an image together With a geocode in a data ?le 
in EXIF format. 
[0017] The images may be displayable sorted by catego 
ries. 
[0018] According to an example embodiment of the present 
invention, a motor vehicle includes a navigation system con 
?gured to determine a route from a location of the navigation 
system to a destination point. The navigation system may 
include any one or more of the features described herein. 

[0019] The motor vehicle may include: a camera con?g 
ured to record an image of an environment of the motor 
vehicle; and a device con?gured to create a data ?le including 
the image and a geocode that corresponds to the location of 
the motor vehicle. 
[0020] According to an example embodiment of the present 
invention, a method for operating a navigation system 
includes: displaying at least one of (a) graphics and (b) 
images of selectable destination points; inputting a destina 
tion point by selecting one of the displayed images; determin 
ing a route from a location of the navigation system to the 
input destination point; and outputting at least one of (a) the 
route and (b) a direction indication that corresponds to the 
route. 
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[0021] Further features and aspects of example embodi 
ments of the present invention are described in more detail 
below With reference to the appended Figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 schematically illustrates an exemplary 
embodiment of a motor vehicle. 
[0023] FIG. 2 schematically illustrates an exemplary 
embodiment of a geocoded image data ?le. 
[0024] FIG. 3 illustrates an exemplary embodiment of a 
geocoded image data ?le. 
[0025] FIG. 4 schematically illustrates an exemplary 
embodiment of a navigation module. 
[0026] FIG. 5 schematically illustrates a display and oper 
ating device. 
[0027] FIG. 6 illustrates the display and operating device 
illustrated in FIG. 5 in a different display state. 
[0028] FIG. 7 illustrates the display and operating device 
illustrated in FIG. 5 in a different display state. 
[0029] FIG. 8 illustrates the display and operating device 
illustrated in FIG. 5 in a different display state. 

DETAILED DESCRIPTION 

[0030] FIG. 1 schematically illustrates an exemplary 
embodiment of a motor vehicle 1. Motor vehicle 1 includes a 
display and operating device 16 as Well as a display and 
operating control 15 to control display and operating device 
16. Motor vehicle 1 also includes a navigation module 11, 
Which is connected to an antenna 12 for receiving items of 
information transmitted from satellite 2. Navigation module 
11 is connected to display and operating control 15 via a bus 
system 26. Antenna 12 and navigation module 11 in conjunc 
tion With display and operating control 15 as Well as display 
and operating device 16 form a navigation system 10. 
[0031] In addition, motor vehicle 1 includes an image 
transmission interface 20 by Which geocoded image data 
?les, as illustrated in FIG. 2 and FIG. 3 by Way of example, are 
able to be read in. Image-transmission interface 20 may be, or 
include, an SD reader, for instance. As an alternative or in 
addition, image-transmission interface 20 may be arranged as 
a USB interface, a Wi-Fi interface, a Bluetooth interface, a 
cellular phone interface, etc. Image-transmission interface 20 
may be connected to navigation module 11 via bus system 26. 
It is also possible for image-transmission interface 20 to be 
connected to navigation module 11 for a data link in an 
alternative manner and/or to be part of navigation system 10. 
Additional modules 25 such as a climate-control system, a 
telephone, an infotainment system, etc., may be connected to 
bus system 26. 
[0032] FIG. 2 schematically illustrates a geocoded image 
data ?le 30. Image data ?le 30 includes a graphic or image 31 
as Well as a geocoding 32. In the illustrated exemplary 
embodiment, the geocoding includes the entry 370, 53 min 
utes, 46 second northern latitude and 1220, 16 minutes, 9 
seconds Western longitude. Such a data ?le may be stored in 
EXIF format (EXchangeable Image File), as illustrated in 
FIG. 3. In this format, the graphic or image components, for 
example, are stored in J PEG format. 
[0033] FIG. 4 illustrates an exemplary embodiment of navi 
gation module 11. Navigation module 11 includes a naviga 
tion algorithm 40 for determining the location of motor 
vehicle 1 as a function of the signals received from antenna 12 
or as a function of items of information that are read in via an 
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interface 46, and for determining a route from this location to 
an input destination. Navigation algorithm 40 accesses a 
route atlas 44 for this purpose. Inputs into navigation algo 
rithm 40 are made via an interface 41, and outputs via an 
interface 42. Furthermore, an interface 43 (EXIF tag parser 
API) is provided to read in geocoded image data ?les. The 
geocoded image data ?les read in in this manner may be 
stored in a memory 45, for example. 
[0034] The method of functioning of navigation module 11 
or navigation system 10 is described With reference to FIGS. 
5 to 8. FIGS. 5 to 8 illustrate display and operating device 16. 
In addition to operating elements, such as push-button 
sWitches and rotary buttons, display and operating device 16 
includes a display 50 above Which a touch screen is disposed. 
To input a destination point, an operator or user of motor 
vehicle 1 or navigation system 10 is offered a selection 51 of 
graphics or images of inputtable destination points. To pro 
vide the option of calling up additional selectable images or 
destination points, scroll push buttons 51A and 51B are dis 
played on the display. Touching the touch screen in the region 
of displayed scroll push buttons 51A and 51B alloWs scrolling 
through the assortment of selectable graphics or images or the 
destination points they represent. 
[0035] A destination point is selected by touching the touch 
screen in the region of a graphic or an image representing that 
particular destination point. For example, if the touch screen 
is touched in the region of graphic or image 52, then the 
representation on display 50 changes, as illustrated in FIG. 6. 
Graphic or image 52 is shoWn in an enlarged vieW in that case. 
A display 53 of the geocoding of image or image 52 takes 
place in addition. By touching the touch screen in the area of 
operating element 54, the position of destination point 71, 
symboliZed by graphic or image 52, is indicated on a map 70 
as illustrated in FIG. 7. In addition, an operating element 72 is 
displayed. 
[0036] By touching the touch screen in the region of oper 
ating element 72, a calculation of the route from the location 
of navigation system 10 or motor vehicle 1 to selected desti 
nation point 71 is implemented. The routeias illustrated in 
FIG. 8iis subsequently indicated in a map display 75. Ref 
erence numeral 76 denotes the location of navigation system 
10 or motor vehicle 1, and reference numeral 73 denotes the 
route from location 76 of navigation system 10 or motor 
vehicle 1 to destination point 71. 
[0037] In the exemplary embodiment illustrated in FIGS. 5 
to 8, an SD card reader is provided in display and operating 
device 16. This SD card reader 60 is an exemplary embodi 
ment for image-transmission interface 20. 
[0038] Motor vehicle 1, as illustrated in FIG. 1, may 
include a camera 21 to record an image of the environment of 
motor vehicle 1, and a geocoder 22 by Which a graphic or 
image recorded by camera 21 is coded by a geocoding. To this 
end, geocoder 22 receives the coordinates of location 76 of 
motor vehicle 1 or navigation system 10 from navigation 
module 11. An image data ?le generated by geocoder 22 is 
able to be read into navigation module 11 . As an alternative or 
in addition, the geocoded image data ?le may be transmitted 
to a stationary device and/or another motor vehicle via a 
communication interface 28. 

LIST OF REFERENCE CHARACTERS 

[0039] 1 motor vehicle 
[0040] 2 satellite 
[0041] 10 navigation system 
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[0042] 11 navigation module 
[0043] 12 antenna 
[0044] 15 display and operating control 
[0045] 16 display and operating device 
[0046] 20 image-transmission interface 
[0047] 21 camera 
[0048] 22 geocoder 
[0049] 25 additional modules 
[0050] 26 bus system 
[0051] 28 communication interface 
[0052] 30 image data ?le 
[0053] 31, 52 graphic or image 
[0054] 32 geocoding 
[0055] 40 navigation algorithm 
[0056] 41 interface 
[0057] 42, 43 46 interface 
[0058] 44 route atlas 
[0059] 45 memory 
[0060] 50 display 
[0061] 51 selection of graphics or images 
[0062] 51A, 51B scroll push button 
[0063] 53 display ofa geocoding 
[0064] 54 operating element 
[0065] 60 SC card reader 
[0066] 70 map 
[0067] 71 destination point 
[0068] 72 operating element 
[0069] 73 route 
[0070] 75 map display 
[0071] 76 location 

What is claimed is: 
1. A navigation system for determining a route from a 

location of the navigation system to a destination point, com 
prising: 

an output device con?gured to output at least one of (a) the 
route and (b) a direction indication that corresponds to 
the route; and 

an input device con?gured to input the destination point, 
images of selectable destinations representable for input 
of a destination. 

2. The navigation system according to claim 1, Wherein an 
image includes a geocode. 

3. The navigation system according to claim 1, Wherein the 
navigation system is con?gured to store image data of an 
image and a geocode in a data ?le. 
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4. The navigation system according to claim 1, Wherein the 
navigation system is con?gured to store image data of an 
image together With a geocode in a data ?le in EXIF format. 

5. The navigation system according to claim 1, Wherein the 
images are displayable sorted by categories. 

6. A motor vehicle, comprising: 
a navigation system con?gured to determine a route from a 

location of the navigation system to a destination point, 
the navigation system including: 
an output device con?gured to output at least one of (a) 

the route and (b) a direction indication that corre 
sponds to the route; and 

an input device con?gured to input the destination point, 
images of selectable destination points representable 
for input of a destination point. 

7. The motor vehicle according to claim 6, Wherein the 
image includes a geocode. 

8. The motor vehicle according to claim 6, Wherein the 
navigation system is con?gured to store image data of an 
image together With a geocode in a data ?le. 

9. The motor vehicle according to claim 6, Wherein the 
navigation system is con?gured to store image data of an 
image together With a geocode in a data ?le in EXIF format. 

10. The motor vehicle according to claim 6, Wherein the 
images are displayable sorted by categories. 

11. The motor vehicle according to claim 6, further com 
prising: 

a camera con?gured to record an image of an environment 
of the motor vehicle; and 

a device con?gured to create a data ?le including the image 
and a geocode that corresponds to the location of the 
motor vehicle. 

12. A method for operating a navigation system, compris 
ing: 

displaying at least one of (a) graphics and (b) images of 
selectable destination points; 

inputting a destination point by selecting one of the dis 
played images; 

determining a route from a location of the navigation sys 
tem to the input destination point; and 

outputting at least one of (a) the route and (b) a direction 
indication that corresponds to the route. 

13. The method according to claim 12, Wherein the image 
includes a geocode. 

14. The method according to claim 12, Wherein the images 
are displayed sorted by categories. 

* * * * * 


